Aimslbackground-In Graves' ophthalmopathy the increase in volume of intraocular muscles and fat will cause elevated intraorbital pressure. In order to investigate the pressure levels involved, intraorbital pressure, or retrobulbar pressure (RBP) was measured continuously in orbits of patients with Graves' ophthalmopathy during surgical decompression. Methods-Retrobulbar pressure was measured before and during surgical decompression using an intraorbitally applied pressure transducer. Results-In eight patients with dysthyroid optic neuropathy (DON) RBPs between 17 and 40 mm Hg were recorded. At the end of the surgical procedure the mean RBP was reduced from 28.7 mm Hg to 18.7 mm Hg, the decrease ranging from 8 to 12 mm Hg, which showed a high correlation with the starting pressures (p<0.001). In two cases without DON, pressures were 11 and 9 mm Hg. Forces exerted by spatula manipulation usually resulted in a RBP level of more than 70 mm Hg. Conclusions-This study shows that RBPs are markedly elevated in Graves' ophthalmopathy and that surgical decompression can result in a significant reduction in the intraorbital pressure. Optic nerve dysfunction in Graves' ophthalmopathy may not be caused exclusively by the direct pressure of swollen extraocular muscles upon the optic nerve, but also by a raised RBP. It is hypothesised that the damage inflicted upon the optic nerve can be caused in consequence by RBP induced incarceration of the nerve, compressed by surrounding periosteal lined orbital fat bulging posteriorly into the entrance of the optic canal.
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A volume induced increase in orbital pressure has always been considered to (Fig 2) . Discussion Assuming a normal 'steady state' RBP of 3.0-4.5 mm Hg, the experiments performed in the study described here show that all investigated patients with bilateral Graves' ophthalmopathy had a significantly increased tissue pressure in the orbit. Although no data are available for orbital pressures in healthy humans the normal steady state RBP has been calculated to be 3.0-4.5 based on theoretical calculations obtained by assuming a muscle force of 30 g applied to the globe.2728 No muscle relaxants were administered which could have an effect on the tone of the recti eye muscles and thus on RBP (Norcuron was used instead of succinylcholine or Flaxedil). We postulate that the physiological homeostatic RBP regulatory mechanism, usually active after retrobulbar injection during intraorbital volume increase by balloon filling," possibly in the early phase of Graves' ophthalmopathy or tumour growth, may no longer be functioning.
At the end of surgical decompression the RBP already showed a marked reduction in all patients with functional visual impairment. The pressure decrease is highly correlated with the RBPs measured at the start of surgery (Fig  3) . Although not necessarily related, most patients lost their sensation of pressure in and around the orbit in the weeks following surgery. We feel that perhaps in the orbit a new pressure equilibrium is re-established, although the mechanism ofpressure regulation is not known. In our experience it mostly takes prove the hypothesis mentioned above. In fact, in many coronal computed tomography scans tients a year before an ultimate stabilisa-of the orbital apex in Graves' ophthalmopathy attained.
a persistent narrow clear ring of low density ed RBP above normal venous pressure (probably bulging adipose tissue) can be ffect the vascularisation of intraorbital observed around the optic nerve.'6 In this by compressing the venous system, thus respect, an analogy may be opportune. The cting the venous outflow. This flow can optic nerve compression could be comparable . .-. , with medulla incarceration in the foremen aiso e simnuencea Dy muscie pressure upon me veins. 29 The oxygenation of the orbital tissues will be impaired at the RBP levels measured, since the tissue pressure in the orbit equals and surpasses the maximum capillary perfusion pressure of 25-36 mm Hg.'0 Once the RBP reaches 40 mm Hg, a progressive increase of intraorbital volume will not result in a further rise of the RBP. At this pressure all tissue fluids will pass easily through the capillary barrier and will be expelled from the orbit by the vessels.
The visual impairment in Graves' ophthalmopathy is generally believed to be the result of direct local pressure exerted by the swollen infiltrated muscles encroaching upon the optic nerve at the orbital apex.3" However, the substantially increased RBPs which we measure also can damage the optic nerve and other intraorbital nerve branches by direct pressure. 
